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Abstract
Evolution of soil climate relationship is materialized under pedogenetical regimes (hydric, aeration,
hydrothermal, airhydric) which are basic components of soil climate. The last one is influenced by external factors
(atmospheric climate) and internal factors (granulometric composition, bulk density, structure, porosity). On measure as
human impact increase on soil, enhances and its role in the formation of soil climate. Among the agrogen processes
more significant impact of soil climate returns to compaction and those which refers to evolution of the aggregates
composition. In the current phase of the evolution of chernozems between Dniester and Prut its trends is focused on
aridization.
1. Introduction
The effects of climate change are becoming
more noticeable. As a consequence they are
included in agenda in all fields of human activities.
In forefront, however, it is always placed the issue
related to their impact on agriculture. Unfortunately,
in the specialty literature, that problem is reviewed
simplistically, the effect of climate change being
reduced to trend evolution of air, precipitation,
duration of vegetation period and period without
frost. In this regard we remember that climate is the
main factor, and the climatic changes in this case
suppose the modification of relations with other
pedogenetical factors (vegetation and relief) and
respectively, the relation with the soil. Through this
premise of ideas has to be mentioned that already in
the early stages of development of naturalistic
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pedology, the climate was considered as the main
factor determining the pedogenetical processes. In
this case the climate change will lead to slow
changes in the pedogenetical regimes, which include
intensity of the pedogenesis processes.  At the same
time, soil climate is influenced by changes that
occur in soil climate taking into account the
anthropic implication on climate of soil. This
involves the need to return to the concept of
“climate of soil” and agrogen development
processes.
2. Soil climate concept, content and development
The concept of “climate soil” evolved on the
measure that evolved the thinking and accumulation
of knowledge about everything. The beginnings of
the concept “soil climate” still noticed in the works
of founders of naturalistic pedology who claimed
that atmospheric climate conditions are not identical
with pedo-climatic conditions and the last depend
on the atmospheric climate conditions, particularly
of soil itself and human impact on them.
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Kosticev P.A. (1886) [9] was the first which
formulated the climate issue considering that, this is
the reflection of atmospheric climate through
particularities and specific characteristics of the soil.
Izmailskii A.A. (1894) [4] already mentioned that
some soils having the same condition induced by
agriculture and requires various capacities to exploit
the atmospheric precipitation, thus ensuring hydric
regime and different moisture regime.
Starting from Dokuceav V.V. (1948) [1]
research which emphasizes the role of the
temperature and pedogenetical moisture, we
consider that the first investigation of soil climate
assume that soil climate varies from soil to soil,
even in limited spaces.
Neustruev S.S. (1930) [11] believes that
atmospheric climate „creates” „climate soil”, with
meaning of temperatures regime and hydric regime
which influence and determines the pedogenesis
process.
He claimed that the climate and microclimate
soil are categories with other order than climate and
atmospheric microclimate since the latter interacting
with the soil that creates special hydrothermal
regimes. Therefore, according to the author cited
various types of soils and even in the some species
must be distinguished through the distribution of
temperature and moisture.
Gorsenin K.P. (1939) [3] believes that
microzonality of soils under identical conditions of
atmospheric climate is caused by the soil
microclimate.
Kravkov S.P. (1937) [10] noted the various
soils have different physical and chemical
proprieties and they may have their own climate,
frequently very different, even though the quantity
of heat and water in the atmosphere at different
points of surface of the Earth are identical.
Filatov M.M. (1945) [2] also examine
hydrothermal regime of soil as a component of soil
climate in interaction with characteristics of soil
mass.
Similar statements noticed Sumgin M.I.
(1931) [12] who considers that soil climate is a
mechanism for mediation between climate
conditions and processes taking place into the soil.
Through an analysis of the definition provided
above we find within them the soil is considered a
natural phenomenon which is developing with the
participation of climate but also as well as surface
area participating in the establishment of
atmospheric climate. Thus soil (pedosphere, soil
cover) is perceived as a component of physical-
geographical environment, which is found in
interaction with climate but not as a special
environment (specific) reflecting the climate. Even
in this case it implies that the evolvement of soil
(soil cover), soil interaction with climate is
changing. Under the system of soil ↔ climate the
first is more dynamic than the second one.
Therefore, changes within the soils, inevitably will
lead to modification of soil relations climate.
Through this prism of ideas Koloskov P.P.
(1946) [8] defines the soil climate as „the totality of
physical phenomena intrinsic diurnal and annual
with impact on the lives and productivity of soil are
subject to external climate, soil substrate
particularities and actions on the soil and soil
cover”.
Later Sulgin A.M. (1957) [13] defines the soil
climate as „the totality of physical phenomena
intrinsec with circadian and annual drive that is
developing in interaction and cross determined with
atmospheric climate, soil, vegetation and the
production activities of human factor”.
In the context of these definitions the soil
relations climates are determined by evolutionary
trend of soil under agriculture. In this regard Sulgin
[13] highlights the four features of the soil climate.
The first particularity is determined by the
environment which constitutes the soil climate. In
contrast to atmospheric climate in the sphere of
Earth’s gaseous atmosphere the soil climate is
provided under pedosphere, bio-organic-mineral
environments, which in contrast to the atmosphere is
inhomogeneous, even within the framework of
limited spaces.
Therefore physical processes deriving in soil
are less homogeneous. The second feature is caused
by covering the soil with vegetation or snow, the
presence of roots in soil, microorganisms, animals,
organic rests that influence significantly the life and
the soil functionality.
The third particularity of the soil climate
consists in its characteristic from being responsive
to the human productive activity. In this respect it is
known that soil is not only natural but also historical
body and the object of labor. In this case is
intensified anthropogenic impact in the relations
with the soil climate.
The fourth particularity consists in the high
variability of soils even at higher taxonomic levels.
In this context the soil climate following to be
examined as a historical phenomenon, which
constituted since the first appearance of living
organisms in the soil and outlining, even slightly,
the first features through which it is distinguished
from other systems, bio-routinist.
It involves the idea of climate change over
time in the soil, according to the developments of
atmospheric climate and the soil characteristics and
functions.
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3. Results and Discussions
In the light of biophysical approach of
pedogenesis we mention that under the agrogen
pedogenesis, the soil cover in the space between
Dniester and Prut is in the phase when physical
degradation role in the soil evolution is decisive.
Chemical modifications and the agrochemicals,
which are examined more frequently, bear
quantitative nature affecting the quality aspect
materialized in reduction of the humus content and
nutrients. With reference to content of nutrients we
note that under the agrogen pedogenesis are affected
accessible reserves for plants (total reserves of
phosphorous and potassium is sufficient to
thousands or even tens of thousands of years).
In the contrast to chemical degradation,
physical degradation affecting the functional genetic
component of soil ecosystem that implies the
reduction in time of enlarged reproduction capacity
of the soil and its bioproductive function. In this
regard, we consider it appropriate to remembering
some definitions and terms used in the literature
especially the processes of compaction and those
related to agrogen evolution of aggregate
composition.
The compaction process, frequently is
reduced to simple settlement (tamping) of soil
substance. In reality this is a deformed process
which involves modification of the distribution in
space not only the solid components but also the
liquid and gaseous.
This is materialized in the changing the ratio
of volume and mass of the soil phases [2009]. In the
soil biophysics these changes is appreciated not only
by bulk density values. In this sense we consider
there is indicated the indices of total porosity, the
porosity occupied by water and air porosity
occupied by air.
Within porosity occupied by the water
importance has report between water physically
linked of occupied pores and the water capillary
occupied pores. The first constitute inactive porosity
(useless) and those of the second constitute active
porosity (useful).
Indices of porosity, respectively, the soil
content and ratio of phases determine the soil
relations with the heat, air, water regimes
materialized in the hydric, thermal, hydrothermal,
aeration, airhydric that are basic components of the
soil climate. In this regard we mention that is
depending on the use of chernozems in the region
compaction process have different qualitative
expression.
It materialized in the formation of various
types of agrophysical profiles: epicompact (crust),
proxycompact, mezzocomact which have not natural
analogues that leads to a functional-genetic and
ecopedological ambience extremely varied even
within restricted spaces.
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Table 1. Agrophysical profile types of chernozems in anthropogenic pedogenesis
Type of agrophysics profile Depth,
cm
Bulk density Total porosity Aeration porosity
g/cm3 specifications g/cm3 specifications % specifications
Exaggerated loosening
0-10 0.87 unsatisfactory 76 excessive 43 excessive
10-20 0.91 unsatisfactory 73 excessive 39 excessive
20-30 1.02 optimal 60 excellent 31 excessive
30-40 1.07 optimal 58 excellent 28 admissible
50-60 1.14 optimal 57 excellent 24 optimal
Loosening
0-10 1.02 optimal 60 excellent 30 admissible
10-20 1.07 optimal 59 excellent 30 admissible
20-30 1.03 optimal 59 excellent 29 admissible
30-40 1.17 optimal 55 excellent 23 optimal
50-60 1.14 optimal 57 excellent 23 optimal
Epicompaction
(crust)
0-10 1.52 slit 40 extremely insufficient 14 insufficient
10-20 1.46 consolidated 43 13 insufficient
20-30 1.34 critique 48 insufficient 13 insufficient
30-40 1.21 optimal 47 insufficient 15 sufficient
50-60 1.15 optimal 56 excellent 17 relatively optimal
Proxycomapction 0-10 1.24 optimal 51 sufficient 23 optimal
10-20 1.50 slit 41
extremely insufficient
13 insufficient
20-30 1.43 unsatisfactory 44 13 insufficient
30-40 1.47 consolidated 43 11 insufficient
50-60 1.19 optimal 54 sufficient 17 relatively optimal
Mezzocompaction 0-10 1.27 optimal 51 sufficient 20 relatively optimal
10-20 1.27 optimal 51 sufficient 20 relatively optimal
20-30 1.55 slit 40 extremely insufficient 13 insufficient
30-40 1.21 optimal 54 sufficient 16 relatively optimal
50-60 1.40 optimal 47 insufficient 15 relatively optimal
Baticompaction 0-10 1.08 optimal 58 excellent 37 excellent
10-20 1.22 optimal 53 sufficient 28 optimal
20-30 1.20 optimal 54 sufficient 26 optimal
30-40 1.24 optimal 53 sufficient 25 optimal
50-60 1.50 slit 43 extremely insufficient 14 insufficient
70-80 1.55 slit 40 12 insufficient
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This affects first of all, water permeability
and soil capacity to exploit, store and conserve
water from atmospheric precipitation and
snowmelt.
From Table 2 we see that in the case of soil
compaction on the surface (epicompact profile) water
permeability is reduced by about 22-25 times compared
to non-compacted soils.
Table 2. The water permeability for chernozems with the various agrophysical profiles
Type of agrophysical profile Water consumption Time in hours
Exaggerated loosening
1 2 3 4 5 6
mm/min 1.04 0.90 0.68 0.58 0.56 0.56
mm/hours 62.8 53.7 41.1 34.8 38.5 33.3
Total consumption, mm/6 hours 259.2
Loosening
mm/min 0.63 0.54 0.40 0.50 0.50 0.50
mm/hours 37.8 34.8 24.0 30.0 30.0 30.0
Total consumption, mm/6 hours 216.6
Epicompaction (crust)
mm/min 0.12 0.05 0.02 0.02 0.01 0.01
mm/hours 6.2 2.6 0.8 0.7 0.8 0.8
Total consumption, mm/6 hours 11.9
Proxicompaction
mm/min 0.16 0.06 0.05 0.08 0.08 0.08
mm/hours 9.5 3.6 2.7 4.5 4.8 4.8
Total consumption, mm/6 hours 29.9
Mezzocompaction
mm/min 0.19 0.12 0.09 0.09 0.09 0.09
mm/hours 10.6 7.3 5.5 5.4 5.7 6.1
Total consumption, mm/6 hours 39.6
Baticompaction
mm/min 0.24 0.17 0.13 0.13 0.12 0.12
mm/hours 13.7 10.7 7.8 7.6 7.2 7.2
Total consumption, mm/ hours 54.2
About 8 times water permeability is reduced
in the case of proxycompact soils and 4-5 times in
the baticompact soils.
At the same time significant changes suffer
hydrophysical indices: coefficient of wilting (CW)
nd the water field capacity (WFC) from Table 3. As
a consequences almost twice is reduced the range of
useful water (RUW), which indicates the aridization
of chernozems. Thus in the current climate and soil
relations is found a dynamic nonstandard
pedogenetical ambiance materialized in over
moistening in some periods of the year and
aridization during the dry period. In the climate
conditions in warming sense, the mitigation of these
processes is only possible under regional
conservative agriculture:
Table 3. The evolution of differential porosity and physical parameters of chernozems under the influence of
compaction
Bulk
density,
g/cm3
Total
porosity, %
Differentiated porosity Hydrophysical indices, %
<0.2μ 0.2-1.0μ 1.0-
10.0μ
10-
300 μ
>300 μ CW WFC RUW
1.00-1.25 54.7 7.3 8.8 24.0 7.9 6.7 10.3 28.8 18.5
1.26-1.40 48.5 10.8 9.2 19.6 5.9 2.8 11.4 27.6 15.2
1.41-1.45 46.7 11.3 9.4 20.0 4.3 1.7 12.0 26.9 14.9
1.46-1.50 43.7 13.2 10.4 18.2 1.9 0 12.6 26.3 13.7
1.51-1.55 42.0 16.9 10.5 12.9 1.7 0 13.3 26.4 12.8
1.56-1.60 39.7 16.9 10.3 11.2 1.3 0 14.8 25.5 10.7
In the framework of agrogen evolution of the
soil aggregate composition it is necessary to
distinguish a few components:
The destructuring of the soil substance that
implies the reduction of size aggregates content
from 10.0 to 0.25 mm and this is materialized in the
coefficient of structure values [7] and coefficient of
agrogen modification of structure [6].
The destructuring is determined primarily by
the structure crumbling under the action of
mechanical pressure exerted by machines and
agricultural aggregates.
To this phenomenon contributes the process
of slow degradation of the soil substance under the
influence of mineral fertilizers as a result of humus
mineralization.
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In the latter case disaggregation is caused by
reduction of aggregate stability. In this respect the data
from Table 4 shows that the disaggregation is
accompanied by the formation in a higher proportion of
aggregates 1 to 0.25 and <0.25 mm. Latest have
predominantly fine porosity which is concentrated in
“pedogenetical and physiological dead reserves” of water,
which severely affect the airhydric regime of soils.
Table 4. Elements of agrogen evolution of structural-aggregate state of chernozems
Model of work Depth, cm Aggregates content, % Aggregates stability, %
>10 mm 10- 0.25 mm <0.25 mm 5-3 mm 3- 0.25 mm <0.25 mm
Uncultivated 0- 10
10- 20
20- 30
6.3
8.7
11.3
85.6
84.0
79.2
8.1
7.3
9.5
27.0
21.0
23.6
52.0
59.6
58.2
21.0
19.4
17.6
Cultivated,
53 de ani
0- 10
10- 20
20- 30
30- 40
40- 50
13.9
19.7
31.7
30.3
17.8
73.6
65.0
58.2
56.9
69.8
12.5
14.3
10.1
12.8
12.4
7.4
4.4
11.8
10.7
10.9
53.0
49.0
41.9
44.4
52.0
39.6
46.6
46.3
44.9
37.1
Cultivated,
47 de ani
0- 10
10- 20
20- 30
30- 40
40- 50
12.5
19.4
30.7
30.3
14.7
68.0
68.5
58.0
56.9
73.0
19.5
12.1
11.3
12.8
12.3
7.7
6.1
9.7
10.3
9.1
52.0
47.0
42.0
41.5
47.9
40.3
46.9
48.3
48.2
43.0
The substitution of natural biogeocenosis with
agrocenosis, mainly within short crop rotation leads
to reduction to a minimum of soil biological factor
in the structuring of the soil substance.
In conditions when the amount of organic
residues is framed in pedogenesis, this is in a
permanent reduction, under continuous reduction
are and quantities of fresh formed hummus available
to participate in the aggregation processes of soil
substances (remembering, participated in
aggregation only freshly formed humus).
However, in the absence of fresh energy
resources, but also as a result of intensive
chemicalization has decreased to a minimum the
role of invertebrates, in the first place the
earthworms in structuring. All this in common led to
condition in which under agrogen pedogenesis has
been reached a stage when the aggregate amount
does not compensate the amount of newly formed
aggregates subject to disaggregation.
As a consequence in arable chernozems is
established a stable trend to reduce the content of
aggregates valuable agronomic and unbalanced
aggregate composition in favor of valuable
agronomic aggregates, unbalancing the aggregate
composition in favor of agronomic worthless.
In addition frequently soil tillage performed
under conditions and non-optimal terms leads to the
formation of agrogen aggregates with shape and
unfinished characteristics, this are not typical in the
soil formation for chernozem, lead to increased
aggregates content >10, 10-7 and 7-5 mm.
This penomenon is more characteristic of
clay-loamy soil and clayey and amplifies significant
degree of imbalance in the composition of aggregate
with negative impact on the regimes soils (soil
climate).
The degradation of structural aggregates
invloves compaction of aggregates with
modification of their porous space (Table 5).
Table 5. Elements of modification of the porous space of the typical chernozem as a result of compaction
Soil layer Parameters Uncompacted Compacted
0-30 cm Total porosity, % 59.4 44.6
Bulk density 7-5 mm, g/ cm3 1.44 1.53
Aggregate porosity 7-5 mm, % 42.8 39.1
Aggregate density 5-3 mm, g/cm3 1.48 1.69
Aggregate porosity 5-3 mm, % 38.3 32.3
30-40 cm Total porosity, % 55.2 41.6
Bulk density 7-5 mm, g/ cm3 1.48 1.74
Aggregate porosity 7-5 mm, % 41.1 31.8
Aggregate density 5-3 mm, g/cm3 1.50 1.92
Aggregate porosity 5-3 mm, % 41.0 24.1
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From Table 5 we find that under the influence of anthropogenic factor suffer
significant modifications, namely aggregates that are responsible for
pedogenetical regimes (climate, soil).
All these are reflected on quality of the soil habitat and the functioning
system (Table 6 and 7). In the light of biophysical approach of pedogenesis,
restoration functions presented in Tables 6 and 7 are possible only under a
regional model of conservative agriculture.
Table 6. Functional genetic effects caused by the compaction of chernozems
Criteria Content and meaning of processes Effects
Humification-mineralization The accumulation of organic substances incompletely
decomposed and pseudo-humic in aggregate pores
Reducing the intensity of typogenetic processes
(formation and accumulation of humus, structuring)
Biological activity and microbiological The reduction and degradation of biodiveristy and soil
biological activity
Partial abiotization (mosaic) of subarable layer
Modification of relationships solid phase – liquid
phase
Enhancing volume of physical water (thermodynamic)
linked
Conservation of substances in aggregate, reduction of
capacity migration of them both vertically and
ascending
The transformation of substances within high and low
circuit of substances
Reducing the intensity and speed of transformation
substances participating in the high and low circuit of
substances
Reducing the intensity of soil formation process of
chernozems
The formation leakage of liquid and solid surface Spatial differentiation of substances in the landscape Intensification of erosion
Pollution of the depression elements of the landscape The migration of pollutants The accumulation of pollutants and reduction of the
biological processes
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Table 7. Changing biogeocenotic functions of chernozems as a result of anthropogenic compaction
Categories and types of biogeocenotic functions of chernozems
Physic
Habitat and living space
Ecological niche
Mechanical support
Storage space and
preservation of seeds
Chemical and physic-chemical Informative
Simulation of biogeochemical
processes
(conditions of deployment)
Space of storage and water
conservation, nutrition and
energy
Sorption of substances and
microorganism
Source of nutrition elements
Integrating
Initiation terms of
biogeochemical processes
The accumulation and
transformation of substance
and energy
Self-purification
Filtration
Regulation of structure
composition and number of
populations
Conditions for carrying out a
succession
Block memorandum of
biogeocenosis
Screen protector
Activity conditions and
evolution of organisms
Functioning and reproduction of soil
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The basic components of the regional model
of conservative agriculture are:
- Systemic approach to conservative
agriculture.
- The differentiation and landscape
adaptation for all components of agroecosystem
(crop, tillage, fertilizer, plant protection).
- Reduction to minimum mechanical
pressures to modeling soil and enhance biological
factor in this process.
- Management of organic substances.
- The practice of crop rotation differentiated
according to landscape conditions.
This can be achieved only within the National
Program of agroecosystem biologization and
optimization of physical proprieties of soils.
The basic components of this program are:
- Implementation of tillage system and
maintenance of soil adapted to landscape conditions.
- The practice of differentiated crop
rotations and increasing surface occupied by
perennial grasses.
- The practice of crop systematic sidereal,
intermediated and interspersed.
- Incorporation of all organic rests in the
soil and ensuring biological nitrogen necessary for
their decomposition and transformation-
humification.
- The practice of bioproducts efficient in
order to optimize nitrogen regime in the soil
ambiance and nitrogen in soil and ambiance of
transformation-humification organic rests.
- Minimization of chemical inputs from the
outside and promote biodiversity by increasing
biological energy resources.
The implementation of these will lead to a
number of effects pedo-functional and landscape
conservation chernozem type of soil formation.
1. Restoration of organic substances system.
2. Favoring processes of biological modeling
of soil substances in accordance with plant
requirements. Self-loosening and ensuring the
optimal bulk density values. Aggregation substance
and increasing the soil aggregate stability; Ensure a
continuous and optimal pore space.
3. Optimizing relationships with water, air,
heat.
4. Restoration of soil biota, reduction of soil
functions within the landscape organisms.
5. Rehabilitate the zonal pedogenesis
processes and optimization of soil functions within
the landscape.
6. Reduction of erosion processes.
Table 8 presents the stages of implementation
of the regional model of conservative agriculture
and conservation – reproduction of soil resources
under conditions modification of relations soil ←
climate.
Table 8. Stages of implementation of the regional model of conservative agriculture
No. Stage Content
1. Transitional System of works adapted to the characteristics and regimes of agrogen layer. Enhancing
energy resources in the soil. Biologization and optimization of physical proprieties of
the agrogen layer. Biologization and optimization of physical proprieties of the agrogen
layer. Combining efficient agrotechnical procedure (processes) and biological ones
2. The restoration of
elementary
pedogenetical
processes and
landscape
Minimization work. System of work adapted to landscape condition. Differentiated
crop rotations in accordance with the adaptive-ameliorative needs of the landscape. The
practice on the field the sidereal. The practice of intermediates and interspersed crops
adapted to landscape needs. Favoring moderate corresponding capacity for soil
valorification.
3. The enlarged
reproduction of typo-
genetic processes and
functional-landscape
Conservative system adapted to landscape conditions. Adapted crop rotation to
landscape conditions. The structure of cultures with highly economic efficiency and
pedo-functionality. Including of perennial grasses in rotation. The emphasis placement
on biological resources of the landscape. Promoting the biological methods for plant
protection.
4. Conclusions
The agrogen pedogenesis determine soil
climate evolution in the aridization sense
materialized in reducing capacity to store, conserve
and rationally use of water from atmospheric
precipitation and snow melting.
This affects the biogeocenotic functions and
functional genetic of soils and leads to enlarged
reproduction and fertility of soils. Through
biophysical approach of pedogenesis restoration of
these functions are possible only under a regional
model of adaptive-landscape in conservative
agriculture.
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